Minute focal muscular or musculo-elastic intimal thickenings, devoid of lipid, can be detected by microscopy in the aorta and other arteries of most animals. Fatty streaking, albeit often of very limited extent, may be seen in many species; but elevated atherosclerotic plaques have a more limited distribution, being common in some orders, families and species but uncommon, rare or unrecorded in others. In general, the incidence of atherosclerosis is higher in birds than in mammals, and the aorta is usually more severely affected than the coronary or cerebral arteries. Atheromatous aneurysms have been observed, but ulceration of the plaques is exceptional. Atherosclerosis is rare, almost to the point of uniqueness, in reptiles and other ectothermic vertebrates, and it has not been observed in the primitive vascular system of invertebrates. Fatty streaking, usually of very limited extent, may be seen in reptiles; it occurs more often in snakes than in lizards, tortoises and terrapins.
Birds showing a high incidence of atherosclerosis include birds of prey, doves and pigeons, gallinaceous birds including domestic fowls and turkeys, ducks and geese, ostriches and rheas, parrots and macaws, horn bills and toucans. Those with a low incidence include many passerines, sea-birds, humming birds and penguins. Man is the only mammal that has a strikingly high incidence of the disease, but lesions occur spontaneously in several others including the higher apes, monkeys, sheep, pigs, llamas, bears, a few rodents and possibly some aquatic species. On the other hand, many ungulates, carnivores and marsupials do not appear to develop atheroma to any appreciable extent. Apart from these broad groups, breed and individual differences in atheroma-susceptibility also exist. A genetically-determined factor would appear to operate in certain breeds of pigeons, and genetically-controlled factors may be important in other species.
.Age and atherosclerosis are fairly closely related in man, and the available evidence indicates that a similar relationship exists in animals. Differences in lifespans and actual Survival times may well account for some of these apparent differences in atheroma-susceptibility. However, the spontaneous development of 0141-0768/83/100811--03/$01.00/0 lesions in some relatively young animals and their absence in several old animals indicate the importance of factors other than age. Systemic blood pressure levels and the quality and quantity of circulating lipoproteins may be of critical importance. The comparatively low blood pressure with probable minimal shear strain on vessel walls and little turbulent blood flow may be the major protective factor in reptiles, whilst the converse state may be a major determinant of atheroma-susceptibility in many birds. A marine diet and a relatively low systemic blood pressure, in avian terms, may account for the low incidence of atherosclerosis in penguins.
Serum lipoprotein patterns are possibly a major factor in mammals. The relatively high total lipid levels with a predominance of betalipoproteins in anthropoid apes and bears may facilitate the development of atherosclerosis in these animals, whilst the relatively low lipid levels or a predominance of alpha-lipoproteins in many ungulates and carnivores may have an atheromasparing effect. The absence of lesions in seals with serum cholesterol levels in the range of 350-510 mgjdl could be attributed to the high proportion of alpha-lipoprotein in the lipid moiety (Dangerfield et al. 1976) , whereas the freedom of hippopotamuses from atheroma is probably related to the miniscule amounts, about 10-20 mgjdl, of circulating cholesterol. However, no single cause for atherosclerosis in animals has been determined and, as in man, the aetiology is probably multifactorial with one factor tending to dominate in some species and a different factor in others.
Calcification of the media of arteries is a common finding, particularly in ungulates, marsupials and elephants ainong mammals and in iguanas, dabb-Iizards and terrapins among the reptiles. It also occurs in birds. The morphology of the lesion is not uniform; the deposits of calcium salts may be related to degenerate smooth muscle cells or to the elastic fibres in the media of affected arteries, and the aggregates may be focal or diffuse, and nodular or laminar in distribution. No single cause for medial calcific disease is likely. Some cases, especially those in older animals, may be analogous to Monckeberg's sclerosis in man; others, particularly in the young, may be a consequence of a transient metabolic disturbance affecting the vessel wall during the extensive and continuous remodelling process that takes place during growth.
Hypervitaminosis D results in medial calcification whether the subject is human, feline or reptilian. In the latter, the damaging excess of vitamin D is not infrequently administered in the mistaken belief that the animal is suffering from rickets or osteomalacia when, in fact, it has a nutritional osteodystrophy related to dietary calcium-phosphorus imbalance, and the vitamin supplementation only compounds the metastatic calcification which is liable to develop in this condition anyway (Finlayson & Woods 1977) . In other animals, principally ungulates, the vascular calcification may have resulted from the ingestion of calcinogenic plants. The best known of these is Solanum malacoxylon, the vitamin D-like activity of which is due to its high content of 1,25dihydrocholecalciferol. The curious medial calcific lesion seen in the proximal aorta of wallabies is possibly a consequence of vitamin E deficiency which, in other animals, is more likely to induce a calcific myopathy or cardiomyopathy. Segmental fibrosis and calcification of the arterial wall of snakes is usually the legacy of a parasitic arteritis. Underlying renal or endocrine disease probably accounts for a small number of cases, but the cause of the medial calcification in many animals, as in man, often remains tantalizingly obscure.
Inflammatory vascular lesions, due to one cause or another, may be seen in many species. The causative agent may be a virus, bacteria, protozoa, fungus, helminth or pentastome. Viral arteritides tend to be named from the animal species affected -equine viral arteritis, Aleutian disease of mink, and Border disease of sheep -or from a prominent clinical feature of the infection, such as epizootic haemorrhagic disease of deer, and malignant catarrhal fever of cattle. In some cases, and equine viral arteritis is one example, the lesions are a direct result of virus infection of the vascular endothelium; whereas in others, Aleutian disease of mink is one example, the arteritis results from the deposition of complement-activating immune antigen-antibody complexes in the vessel wall (Henson & Crawford 1974) . Thus two very different mechanisms may be implicated, although the morphology of the lesions at certain stages may have a close similarity.
Bacteria and fungi may attack the vessel wall either by direct extension from a focus of infection in the adjacent tissue or as a component of a septicaemia or infective endocarditis. Modern chemotherapy has greatly reduced the incidence of infective arteritis in man, but the condition is still not uncommon in animals. Causative agents include a variety of Grampositive cocci, Gram-negative bacilli, Mycobacterium spp., Aspergillus spp. and Mucor spp.
A vasculitis with thrombosis may complicate some protozoal infections.
Parasitic disorders are numerous. The lumen or wall of blood vessels constitutes the natural habitat of some helminths. For example, Dirofilaria immitis, a filarial parasite of carnivores, normally lives in the right ventricle of the heart but in heavy infestations can be found in the right atrial cavity and pulmonary arteries, and in other arteries if, as young adults, the filaria penetrate the systemic circulation. Onchocerca armillata is a well-recognized parasite of the wall of the aorta of bovids, whilst filaria of the genus Elaeophora may be found in the aorta of cattle, the carotid arteries and aorta of deer and sheep, and in the media of small peripheral arteries of horses (Jubb & Kennedy 1970). A natural habitat for one species of filaria would appear to be the media of the thoracic aorta of toucans. Other parasitic arteritides are a consequence of aberrant or natural migration of the organism during some period of its life cycle. Prominent offenders are the larvae of the genera Strongylus and Ascaris. The larval forms of Strongylus vulgaris appear to have a predilection for the cranial mesenteric artery of horses and zebras, although other vessels including the aorta and renal arteries may be involved. The arteritis resulting from the wanderings of Ascaris larvae are usually evident in the smaller branches of the pulmonary arteries. The larvae of Spirocerca lupi, as they migrate to their definitive site in the oesophageal wall of canids, frequently damage the wall of the thoracic aorta. A parasitic arteritis is not unusual in snakes; in some cases Iinguatulid larvae have been identified in the damaged aortic wall, which may become aneurysmal (Ardlie & Schwartz 1965) .
Lesions resembling polyarteritis nodosa have been observed in dogs, mice and other species, and a lesion mimicking giant cell arteritis has recently been seen in a reptile (E Elkan, personal communication). It is generally accepted that syphilis only occurs in man, but the morphological changes observed in the thoracic aorta of a giant anteater replicated those of a syphilitic mesaortitis. The cause of the chronic aortitis in this animal was not established.
Foci of calcification may be present in the fibrous scars of healed arteritis, and the overlying intima may be thickened and occasionally atherosclerotic. Pure medial calcific lesions are almost never complicated by atherosclerosis except, and then to a very limited extent, at the margins of the calcified deposits. Arterial thrombosis is usually seen either as a complication of an arteritis or following traumatic injury to the vessel wall. Atheromatous lesions in animals are rarely complicated by thrombosis, and it might be Journal of the Royal Society of Medicine Volume 76 October 1983 813 pertinent to comment here that animals do not smoke. Systemic thromboemboli most commonly originate from an infective endocarditis or from left atrial thrombi. Such emboli, lodged at the distal end of the aorta, are not uncommon in cats.
Hypertensive and more localized arteriopathies have been described. Focal hyalinosis of the media of the smaller muscular arteries is not uncommon in older animals; amyloidosis and lipoidosis of the media have also been observed. The latter constitutes about the only Iipidcontaining vascular lesion in dogs. Congenital vascular anomalies occur, and dissecting aneurysms resulting from defective formation of vascular elastic tissue, due to a deficiency of copper in the diet, have been described in pigs and other species. Rupture of the aorta and internal carotid arteries in horses may be associated with medionecrosis, and aortic medial mucoid degeneration, possibly of nutritional origin and associated with aortic rupture, has been observed in ostriches (Mitchinson & Keymer 1977) .
Prominent focal fibromuscular or fibrocalcified intimal thickenings, devoid of lipid, may be seen in the aorta and other large arteries; the aetiology of these lesions is often undetermined. The myointimal thickenings in the coronary vessels of salmonids would appear to be Introduction to lasers 1 A laser differs from a conventional light source in three major respects. First, the laser emits radiation in a highly unidirectional beam and, secondly, the radiation is extremely pure in colour, i.e. the wavelength spread is very small. These two properties enable the output of a laser to be brought to a very small focus without any limitation imposed by chromatic aberration in the focusing lens system. The third characteristic of laser radiation is that the intensity can greatly exceed that of a conventional source, particularly in the case of pulsed lasers.
Research into lasing materials and the techriiques of exciting them has extended the range of available wavelengths from the microwave region (masers), down through the visible spectrum to I Based on paper read to Section of Ophthalmology, 10 March 1983 o141-0768/ 83/100813~3/$O 1.00/0 hormonally-controlled (House et al. 1979 , Schmidt & House 1979 . Of greater clinical significance are the concentric intimal thickenings that may markedly narrow the lumen of small muscular arteries, such as the intramural branches of the coronary vessels, and result in ischaemia or even infarction of dependent tissue. These small-artery lesions may be an important cause of morbidity and mortality in older animals and merit further study. the X-ray region. However, for the purposes of noninvasive eye surgery, the laser wavelength must lie within the interval 400 to 1200 nm in order to penetrate the cornea relatively freely. There is considerable risk of corneal damage through laser beam absorption if longer or shorter wavelengths are used. The lasers most readily available in this wavelength interval are helium-neon, argon, krypton, xenon, ruby, neodymium in glass, neodymium in yttrium aluminium garnet (YAG) and the dye laser.
The first four lasers listed are excited by the passage of DC current through the gaseous medium and their lasing output is continuous in time. It is these lasers that are widely used for display purposes and in discotheques. However, certain forms of the YAG and dye lasers can also give a continuous output, the latter having the useful facility that it can be tuned in wavelength. If an absorbing target is placed at the focus of such a continuous laser beam, then those electrons in the atoms of the absorber that have
